The Bcl-2 regulator FKBP38-calmodulin-Ca2+ is inhibited by Hsp90.
FKBP38 is a negative effector of the anti-apoptotic Bcl-2 protein in neuroblastoma cells. The interaction with Bcl-2 and the enzyme activity of FKBP38 depend on prior binding of calmodulin-Ca(2+) (CaM-Ca(2+)) at high Ca(2+) concentrations. The FKBP38 protein structure contains three tetratricopeptide repeat (TPR) motifs corresponding to the Hsp90 interaction sites of other immunophilins. In this study we show that the TPR domain of FKBP38 interacts with the C-terminal domain of Hsp90, but only if the FKBP38-CaM-Ca(2+) complex is preformed. Hence, FKBP38 is the first example of a TPR-containing immunophilin that interacts cofactor-dependently with Hsp90. In the ternary Hsp90-FKBP38-CaM-Ca(2+) complex the active site of FKBP38 is blocked, thus preventing interactions with Bcl-2. The dual control of the active site cleft of FKBP38 by CaM-Ca(2+) and Hsp90 highlights the importance of the enzyme activity of the FKBP38-CaM-Ca(2+) complex in the regulation of programmed cell death.